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(57) ABSTRAC'T 

A mc[hi)d is di:scribcd tbr prnducin^; a decciralivc faminrile 
including: providing a decorative layer, applying a lUixlun; 
of a tbermoliordening b-ynthctic r&ain and hor<i piiilidos lt» 
said layer pressinR the deconljve loycr and Utc mixlurc in 
a hoi prcs:; at a press lemperanjre in order ro obtain a 
laminate^ ihe mixture also COnUkiniriK a wax whose meltinj: 
point is less ihAn appro jdmatcly )40^ C, aiKl/ur by more than 
appPOximjiTely 50^ C. lower than the pre&j ictupctuIuhi. A 
dtscoraiivc lamlnaic, a decoralive tuminjiti: board and » 
meUiud Tor pmducin^ a <!ifciiniiive prupre]^ shccl uru abui 
diRcloRed. 
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Providing a patterned 
decorative web 



Impregnating the decorative web In 
an impregnating bath containing a 
coating composition 

Wiping off excess coating 
composition from the decorative 
web 

■j 

Applying a mixture in the fomn of an aqueous 
suspension comprising melamine, Fischer-Tropsch- 

wajK, corundum particles and additives on the 
decorative iayer/welj 



Wiping off excess mixture from the 
deoorativa layer 



Dfying 

Pressing the decorative layer with the applied 
mixture 



Fig. 2 
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DECORATIVK LAIVflNATE AlMU 
C:OUKESrONDlKC PRODUCllON I^K TUOD 

UACKOROUNO OK THh' INVKN'IJON 
[OdOJl] 1 . Field of the Inveiuioil 

[0002] The present invention n^latts lo a clecoraiivc lami- 
naie, a dcconiiive laoiimKe hoard ;is wdl as Ricdiods lor 
pivducing the decoralivc lamimie ;irKl Otrconiiivu Umiinsta 
board. 

[0003] 2. Brief r>cscripTioii of Rdaiod An 

[0004] ]^c<>i^u[ivc Iumi£uilc5 arc beiiig iogrvasinf^ly used 
in The field of Roor COvcrijig;^, work lOpS and table tnp5. 
Given the fifild* wfupplicatinnp propcrcicN such as ahrasioii 
rteisiancc and wear rusisiancc are Of prime impartanco Ibr 
ihe qimliiy o£ nuch a decordilive laminalo and dc^contlive 
lamijaate board. In addition, the propenies tbai accouni for 
an optical iznprc$»joii of a paliemcd lamioaie or a surface of 
ibfit decorative lamiimic^ such as iransparency and colour 
iOkpressioo, are of pariicular relevance. Decorative laminate 
boards commonly comprise three main compoiienrs: u pro- 
tective layer (uppcrrnosl layer); a descoraiive layer having a 
pattern, which is covered by ihc protective layer, and a 
^^Uppurting Kubstrate for irupporting the proieclivc liiycr sod 
Uie decoraiivc layer. Thereforc, Che pmpenieii of ihc proioc* 
live layer Of itppermost layer, respectively, arc particulariy 
relevant Ibr an overall qualjiy of ihe decorative laminate. 

[0005] Conventionally, a io-callcd "overlay" is disposed 
OA top of a decorative web, which overlay is a hieh-cpmlity 
ccTvenng web Or coating web nii^de of paper which is 
impregnated with a resin and hecorttK^ tmofiparcnl duting the 
pKSSing prOcjcBS- As pari of pusl cOarta to improve an 
abrasion rcsiRtance of ihe decoiHtive lamifiaies ^d of tiie 
tippeimost layer, in particular, iwrd particles, such as tbose 
made from silica, were incorpottied into the uppermost 
layer. However, many manufacnirers of decorative laoii- 
nates encounlcnrd problems in achieving a homoftftntpnc 
distribution of these particles in and on the COati£|g web 
(overlay) and thus the uppermost layer. 

[0006] This Triggered a new trend of replacing covering 
webs with lay are of aynihetic resins comprising particles. To 
ihiK fifTeci. iltxoiMiive laminates are convcntjonally m;inu- 
factu red by impregnating a paper web havi«>g j» p^niem 
thcrton with a thermohardcning re«jjn ond by eiihcr (ujly or 
paninlly hardening the impregoated paper web by applica- 
lion of pressure and beat, optionally together with a sup- 
porting web also impregnaied with rosin. Sybsequenily, the 
thus Coated paper web is disposed on top of a suppaning 
substrate, in case of a fully hardened decomiive laminate by 
adhesive bonding or the like and in case of an only partially 
hardened decorative laminate by additional application of 
pressure and heait. Such decorative lanoiiuites tend to have a 
better transp^ency and diu$ convey a better optical ioipres- 
sioo of the pattern. 

[0007] Condnuous efforts are baing mxide ig Impmve 
properties of the protective layer, which an: crucial for the 
propertiesi of the enllrc Jeconjiivr laminate, both wiih and 
without use of covering webs. As a result, many txincepls for 
achieving protective layen* of improved quality have been 
developed. These concepts ma'mly relate to the panicles 
themselves, an well as Uic embedding of the panicles in the 
Synthetic r^in. Use of hard panicles in the pioduction 



process created probUihS in that the tools used for apphca- 
tion of pre55t*fe aud lieai, such aj; hot presses, were dnniBgcd 
by il»6se n$w Iwycrs. This was anributed in particular to pan* 
of the particlw; piotruding and sticking out from a surface of 
ilic synthetic rc?in and ressulled in increased wear of ihc 
tools. 

[0008] Acuoniifujly, efforts are made to improve embcid- 
ding of the particles in the rciiin. ."Some approaches are based 
on an improvement □ diElribuiion of rhe particles in ihc 
suspenf;ion usrd in Ihc production process prior to its 
appljcatron. for insluncc by addition of a-celluloAc, such as; 
described in published patent application l^:P 0 7M 449 Al . 

[0009] Despire some succcais having already been 
achieved, ihere is Still a need tor decorative laminates and 
decftraiivc litminaic boards wherein embedding of the par- 
ticles is. improved. A lairly comprehensive review o1 ihe 
prior art may be found in Eurupc^n palcnl EP 0 875 39.9 Q [ . 
(he f^icni of which is incurpomed fay reference herein. 

SUMMARY OF THF- IbrVEhrTION 

[001 0] Therefrtre, ii is un object of the prc^nt invention to 
provide decura live laminulca and decorative laminate boards 
in wlijcb the pdnicltsi nrr better embedded in the protective 
layer, or the suspension Ibnning the basis for the protective 
layer, irapcctively, at least during a production process 
thereof, and wtiich, .as a result, twmpnse protective layers 
hsving better surface properties. 

[001 1] U is a ftinher object of the picscnt invention u> 
provide a method of producing such decoiaiivc Uminates 
3nd deconjtive laminate boards wherCm Icsr wear and 
damage of the tools occurs. 

[001 2] This object is achieved hy a method for producing 
a decorative pre-impregiiHtod (pre-preg) sheet according to 
clftim 1 and a method fgr producing a decoraqve laminate 
according to the independent claims 3 and 4 a& well a$ a 
mcdiod for producing a decorative laminate board according 
to mdependcm cJasm 5. In addition, (he object is achieved by 
a dooorative pre-preg sheet according to claim 98, a doco- 
wtive laminate necording to claim 99 as well as a decorative 
laminate board aocording to claim 109. Exemplary embodi- 
ments are subject of the dependent claims. 

[0013] According to a first exempluty embodiment Of the 
picficnr iovendon, a method for producing a decoistivc 
lamlnnte is provided which comprises: providing a decora- 
tive lAyex; applying a mixture comprising a tbermohardeQiitg 
synibclic resiu and hard partjclcs to die decorative layer and 
picssmg the decorative layer and the miiOure in a hot press 
at a press tcmpccaturc, wherein the mixture further com- 
prises ul least one wax having a melting range below a 
lempcraluru of abOMt 140° C. 

[0014] According to a second exerapbry embodiment, the 
present invention provides a method for producing a deco- 
rative laminate, comprising: pruviding a decorative layer, 
applying 9 mixture cumpiising at least a flLemohardening 
.Hyntheiic revin and hard particles lo the docorative layer, and 
pressing the decorative layer and Ihe mirturc in a hoi press 
at a pr^9 teniperature to form a la mina tg, wherein the 
CKiixnire iunber oomprises at least one wax hatving a melting 
range of more than about ^O"" C. below ih^ temperature of 
the press. 
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[0015] 111 a Uiird exemplitry tsmbodimcnl, ibe pj«6«nl 
invention yimvidcs a metbod of producing a decomiivc 
laininalc hoard, comprising: providing a dt^orative layer, 
Applying a mixrurc comprising a tli«;nnohardcnmg ssynihc^lic 
resin and b^id purticlcn to the deajrdiivc layer, arranging ihc 
dococativc layer on a inipporting substrate, and prt^&iiLg ihu 
Rupporliilg subatr^re. d^-ordiive layer and ihe mixiure in a 
hOT pn^s at 0 press Icmpcrature to foim a dccoca.rive 
Latnixuile board, wherein the mixtu^Q tiinlwr ccioipriscji 
least one wox hiiving al lca$i oac of a mcliinR range bdow 
a leoipcranire of nboui 140" C-'. and a melting ran^^e of rtu»rc 
llian ahow 50^ C. below the lemperaturc of Ihe press. 

[0016] In a iburth exemplary crobodimenL (lie prcscnt 
invention provides a decoraltve himinatc comprisinij: u 
dccoTaEjve layer and a protticiiv^ Iay;;r fixedly aiiached in ihc 
decorative layer, wherein the protective layer comprises a 
niixiurc of at least one ihcrniohardened synihcdc resin, hard 
particles aud at least one w,ix liavjnfi a mdiing range below 
a cemperuturc of about 140" C. 

[0017] A decorative lamiaatc accoi^iiig (o the present 
invention may he (tbtuinod hy (he mcihodft according lo (he 
ptQ&tm inventioi), 

[OOlfi] Tn u fiflh cKcmplaiy embcxUment, tfie ptvsmi 
invention ret;4re» lo a decorative Imnioace board eoinprising 
a suppomng subsiratc, on which a deooraTive l^uninaie 
according lo ihc fourth exemplary embodimenl of ihe 
pre5:eni invention js disposed. The decorative laminate may 
be difipoKcd directly on the supportiAg subatralc, for 
iA&iKDCc. Alternatively, one or more interim layers may be 
interposed between the itupporting Kubirtrate arKi Ihc dcco- 
ralive layer 

[0019] in a sixth exemplary embodiment, the prcscni 
Invention provides a deconitivc prc-impregoated (prc-prcg) 
Rheet and a method of piuduclion thereof, wherein the 
niGthod comprificfi applying h Ihcnmohantening synthetic 
lesin, baid particles and a wax having a mehing raii^e below 
a teiziperatuK of about lOO^' C. to a dccoraiive layer, and 
subsequent diying at a temperature above the mehlng range 
of the W9X. 

[0020] ITk invcniora found thai dccoraiive laminates, und 
in paiXtcular protoctive layers of decorative laminati», hav- 
ing particularly advantag^coiis properties may be obtained if 
a wax or mixhire of waxes having tfae above indicated 
pz^peiTi^ is used, and in piirlicuiar is used id the methods 
according to the presenl invention. Jn particular, I'r was fogod 
that addition of u builable wox or mixtuiB of waxes lo the 
mixture to be applied allows achieving better embedding of 
the hard pariicl*;* in the protcclive layer. Addition of the wax 
or mixnire of waxes, respediveJy, has a particuhirly advan- 
tageous effect on the wear gfthe lOOlS during the ppoduciion 
process. Without wishing to be bound by theory, the inven- 
tors believe that the added wax or mixture of waxes, 
respectively, mdifi completely during Xbc production pro- 
eras, in particular during tlie hot piessmg, and thus provider 
a lublicaiing effect for ibc pniliclw, at least in the liquid 
mixture to be dcpujriicd. This cfiect is panicularly pro- 
nounced with waxes having a low melting viscosity. This 
lubricaling effect permits in particular hard panicles having 
sharp edgCA to move past one another siibsraniially withoin 
difiCUrbanee- Thus, il allows prevention of agglomerations of 
panicles, wKjeh would impair a bomogencous distiiburion 
Of particles both in the liquid a$ well as in the hardcodcd 



niixrxife on ihc dccoraiive layer. Moreover, it is believed that 
upon hot pressing, the wax tends to accumulate on a surf;ice 
of ihc deposited mixture opposite a press fdve und dius 
b'omcwhat at least partially displaces the li«ird purlicles fipm 
the surface, which will later be the wear surface, i.e, the 
surface which is used for weac and which is vi.^iblc. Upt*»n 
subttJtiueal use of Ihe decortlive laminaic, or by means of a 
EpedaJ pretraatmoiir. material is removed from the surface, 
and m particular wax is removed Irnm particles located clo.'tc 
to ihi; surface such that a de(iiie<l surface rou^css is 
achieved. 

[0021 J During the pAjduction ol' ihc pre^preg slieei, the 
drying temperature is chusun b'uch that the wax melts to 
pmvida this» advuniantouu!) cttecl in die pniduction of the 
deconnive ptw-prcg sheet, and the decoralivc laminate, and 
die decoralivc laminate board, respectively. 

[0022] It Itas also been found thai a better embedding of 
the panicles inko the protective layer, in particular into the 
synthetic resin networlc Of ihc protective layer, can he 
achievcxl and that a number of tips or other portions of 
particles protruditlg frOm the applied mixtun: during the 
preduction process can be significaiirly ilecreusicd. 

[0023] In addition, it has surprisingly been found that due 
to thl^ new kind of protecdve layer, tl)e decomdvc laminates 
according to die present laveniion have a very advanta- 
geous, wann wood color as oompiued to conventional 
decoiailvc lamioaifis- 

[0024] me prOWCtive layer of the decorative laminate 
according to die prcscnt invemion ijs configured to complete 
the decorative laminate or decorelive lamiiiBtc boaid on a 
wear side thereof, i.e. (he Side which is intended to be 
viewed and used for wear. The press temperanue is to be 
Understood as the tempeniture al which the press faC6 of a 
hot pns&R is set for the presisiog process. 

[0075] Thel€nn*Vftx"asna<)dhereinistobecuadcretDod 
in the sense of its phcnemological meaning and shall in 
accordance with Rcmpp, Chemical Encyclopaedia, Gcoig 
Thieme Vcriag, pxii Edition (German veraion) designate "a 
range of natural or synthetically produced materials", 
"whicb u<mally have the following properties: kneadable at 
20°, solid lo briUle and hard, coarse to finely crystalhne, 
trBDspamnl to opaque, but not gIaKj;-iika, melting above 40" 
C without decompoHtion". From a chemical viewpoint, 
waxes may be carbohydrates, alcohols or faiiy acid esters, 

for iostancc. 

[0026] Waxcj are generally also characterized in th/it diey 
typically have a well defined meftiog point and have a very 
low vifcosity al temperaturas just above this molting pcint. 
As will becomo apparent firom the further description, waxe» 
or mixtures of waxes suitable for urc in the present invention 
may also have a broad melting range. 

[0027] The term "melting range" refers to a melting range 
which is delormiDod by means of diflerential scanning 
Culorimctry DSC. Also a shaiply defined meltiug puini shall 
in this context fall within die meaning of "meltiuj^ iho^c". In 
particular, the "mehing range** as used herein shall de^ne 
that range within which al kasi 80% of a melting energy 
determined hy DSC iS consumed, wherein each addidooal 
10% of the necessary melting eoergy may be consumed at 
icmperatures either above or below one of the upper and 
lower limits of the indicated mjtdting range. An indication of 
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the inching range in ihc cnnrexi of Ihia invcnlion iheiefarc 
<J<;riiics a range wjihio which leiiyl S0%, preferably 90% 
Ql* a toial melting energy rct^uircd lor tte meUing of the wax 
13 consumed. Tlierefore. with a melting range of lower Oioii 
120** C, an addiiional 10% of ihe required melting eneqjy 
could be provided ut icmpcrawrts iibovc 120" C- 

[0028] llie melting range of the at least one wax may be 
below a icmpcralurc of about L^O* C, in particular bcJrkw a 
tcmper^nire of abour 120^ C, In other embodimciiL'j, 
melting range of the at least one w»x. in substantially in a 
ranije of ubout 80' C lo about 120" C, ami in panicular in 
0 riingc of 9bour 90* c:. to abour 115'' C 

[0029J A w&Ti or a mixiuro of waxes which has a melling 
viscosiiy of less than 75 mp3-5 at the temperature of ihe 
press may be used, for m<nance Jess than 50 mPa-s or less 
Than 30 ml^<s. 

[t>030l In addition or altcrnaiively, the al least pne w^^x or 
Ihe mixture of waxes, rcspwtively, may have » melting 
viscosity of less than 100 mPa s ai 5** C. above th« upper 
limit of its meiling range, or lesft than 50 mPa'S, for instance, 
Or even less ihm 30 tnl^a s. 

[0031] tlieai least □nc wax may have a density in a range 
of ifom 0,90 to 0.99 kg/I. in piirticuJar in a range of finm 
0.94 to 0.98 kefl, and in particular about 0.96 kg/L 

[0032] The wax or miKture of waxes may be used in a 
microniRed foim. ITic wax Of mixture of waxes used in the 
mixture TO be applied may be provided as a raw material 
with 90Vfi nf ihe wax particles having a sivr of less Ihan 30 
naiCfnmcters and/or 50% of the wax particles liaving a hLzc 
of J«s5 ihan 10 micrometers (these values are faan^ oo ^ 
paitide »i2c distributioa deienninad by laser soatteri^g 
aocciding to Frminhofer). 

[0033] GcQcrally, synthetic waxes may be used, and in 
particular poiyall^Jene waxes inay be used. 

[0034] in an cxooaplary embodiment of the method 
a<x»rdiDg to [he present invealioo, a FiBcher>TlOpEGli-Wax is 
used. Such a wax is u&ually a low molecular polyethylene 
fiom a carisoo go^ifjcation process (synthesis gas proceduie) 
whertin the nioleculor compoiicnts are substantially pieseni 
in Riwight chains, llifi melting range of such a wax is 
goianlly hi a range of from about 80** C. to about 115° C, 
wherein the melting range may comprise Ihc entire indicated 
«Wige wr jui«t pans thereof, and wherein Ibis range may vary 
according to a degree of ftaciionalion. A densiiy of such a 
wax Is typically from abOUl 0.94 fin about 0.98 kg/l. Fischer* 
Tiopsch waxes are generally haid and bricile and have a 
melting viscosity of less diao 50 mPa's, in particular fiom 
about 20 to about 30 mP^-s. 

[0035] One suitable euainple of such a Fishef-Ttopsch 
WaJt has a mehing range of from 99* C to 112* C. (deier- 
mined by a Koflcr hot bench), i& additiqixally miczoniflodand 
has u dcnaiiy of 0.96 fcgrt and an acid uumbcr of less than 1 
mg KOH/g. The mehing viscosity of this one embodiment is 
40 mPa s ai 1 25" C. and 30 ml>a-* at 150' C. The moleeular 
weight 15 between about ftOO and 1000 a.u. Additionally, 
mixtures Of waxes having a Fischcr-Tropsch wax as a main 
compon^i are suitable, io pariicutar ihcse mixtures wherein 
Dflore than 80% of the mixture is comprised by a Fischer- 
Tropsch wax. 



[0036] ll has turned oul to be favorable for the method and 
the qutilily uf the resulting decorative laminate, io panicuUr 
for the protective layer of the decorative laminate, if die at 
least one wDx is present in the miAlurc to be applied to the 
decortilivc layer in an amount from O.I to 5 weight percent 
Of the mixture, in padtcular in an amouiii from 0.2 lo 3 
weight percenl. or fium 0 5 to 3 weight perceni of the 
mixture. Accordingly, ihe wax will be presem in the pm- 
lective layer of die prtxluced decorative laminate In an 
ainoiint of from 0,1 lio 5.5 wcigjil peicem of the mixture 
ibrming the protective layur, wherein this VDilue rcfefs to o 
decorative laminate immcdieiely after its producrjon. i.e. 
before removal uf an upper layer of wax. 

[00.17] Purtiolcfl suitable for use with the pmt^nt invention 
are those having a .wflicicnl hardness, whti(x?iu httrdncss ax 
used heiein refers to a Mohs hardness. Particka arc referred 
to as -hard" in the context of the pttimi invention if Ihey 
have a Molis hardness of al least S. Hard panicles which 
have a Mohs hardzuss of 7 or more may he used, with 8 or 
more being even more sulrable. Examptei} Of materials 
suitable us bond particles are silica, .silicon carbide, tiianjum 
dioxide as well as alumina, tor instance. Corundum portjcJcs 
muy be used ag hard particlcK. Additioimlly, the Hi/r of Ihe 
puiticics as well as the particle size distribution arc panicu- 
Inrly rclcvanl, for instance for tbe ability of die panicles to 
be dispersed in the synthetic rC^in solution and ihUA for a 
distribution across an area and within a space of the pzD- 
tective layer associated dierewtth. In addition, a shape of the 
panicles, i.e. a presence of edges as well OS a regularity of 
the surisce and the like, may have Em influence on the 
propenies of ihc protective layer. Thi.i influence is decreased 
in an advantageous m^micr by die addirion of wax tn the 
mixlure to be applied to Ihc decorative layer according lo the? 
present invention uod the resuldng preseooe of w?x Id. the 
protective layer. Apart ftom hairiness, optical pioperties of 
the particles, such as the refractive index, are important in 
the choice of these particles, since embedding of particles 
into dtc protecifve layer should not impair its transparency. 
Therefore, it is advtottjgoous to choose a refinctivc index of 
the particles which is similar to the lefi^dve index of ihc 
.syniheijc resins or synthetic resirt mixture, respectively. Of 
course, the hard panicles should not be soluble in the 
mixture used fbr ptOdUCliaQ of the proteciivc layer. 

[U03S] In exemplary cmbodimenis, at least 90y* of the 
hard particles have a siza of less than 80 micrtxneteis, for 
msiance between 1 0 and 50 miciwmeires, or from GOtoSiD 
micrDmders. TllOfiu values arc based on a particle size 
dlRtribution detCrttiincd by lajjef scattering acconling u> 
FraunlK^fer. 

[0039] An amount of hard particles to be used in the 
mixture to be applied may be chosen such that the hard 
panicles are present in the protective layer of the decorative 
laminore in an amount offrom 5 to 65 weight percent, based 
on a total weight of the tnixture of the protective layer, for 
iu:^umcc 15 to 50 weight pereenL 

[0040] Values indicaiing weight percent relative lo a total 
weight of the protective layer, for instance, refer to a loinl 
weight of the protective layer having a hypotheiicai lemain^ 
ing water content of about 2 weight percent of water. 

[0041] In &SX example of the method for making a deco- 
rative laminate board according to the third tnicniplary 
embodiment of the invention, the decorative layer may be 



PAGE 10/19 ' RCVD AT 9/2012007 4:56:07 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/15 * DNIS:2738300 * CSID:713 571 2561 ' DURATION (min-ss):06-58 



09y20/2C>07 '16:04 FAX 713 571 2561 OSHA.LIANG^LLP . 



@|011/018 



US 2007/0160816 Al Jul.12,2007 



disposed On at least on^ siipportiog layer before being 
arronged on the supi^oning substrate, wherein ihc at lea^r 
One supporting luycx is vraogcd iu berwccn the supportiiijj 
substrate aad the dtstoraiivc layef> and wherein the at lt(i&\ 
one iupponing layer 18 pressed logclher with Ae supporting 
■nihstrare, die decorative layer and the mixiUiv. This at lca$f 
one supporting layw is typically »(>alced or imprcBWicd Nviih 
a mixture having a syoih«dc fesin att the basis, wherein ihc 
j,ynihcf ic pe$in or syntheljc resin mixture may oofrespond to 
the syathciic resin or syntheiif rcsin mixiurv used in the 
mixture fur appJicaiion lo the decorative layer. The support - 
ijig ?»\>bslrwlc may be a medium denfiiry fiber piuic, a press 
board or u wiuck of core sheeis (which are impregnated with 
th« rwin), ar^d cons papcrR in particular which form a liigh 
pnffa'surc IHmiDuLe upon prating, la additjoD, a to-calied 
counieraciini; layer may be Oepusiled oo tliat nitSc of the 
supporting substrate which taccs away from the decorative 
layer. Furthermoic, ibc minnire may be applied to the 
dflcoraii i/e layer, optionally be pre-dried or pre^hurdcncd and 
then d»c d^miive layer be disposed on the supporting 
substrata together with the mixture. Allftmativejy, the deco- 
rative Uiyer may bc disposed on the iitipponing substrate 
hctnre the mixture is applied therein. 

[0042] Applying the miJtture 10 the decorative layer may 
comprise fully iroaking The decorative laycr» i,e. applying die 
tnixtui^ to bodi sides of rhe deconnive layer, or applying the 
, nuixture to just one side of the layer, in those embodiments 
where the decorative layer comprise^ 9 decorative web ajid 
a oovcxing web, the inixmre may be applied to only one side 
Oflhe c»v*5ring web, Or li> bolh sides oflhe covmng web, or 
10 bolh Ihc covering web and that side oflhe dcootative web 
feeing Ui© coveriog web, If 0 covering wefo is used in the 
decomtive layef, the miKhuc including haiti particles is 
applied to at Icsst that side which will later form ihe side 
exposed 10 w«ar and nsniBiQS visible. 
£0043] ITie mehing range of the at ICAal one wax. which in 
case of Ub'ing fiever^l dlfleienl waxes means ihc melting 
rauge of the entire mixiui« of waxes or each of the used 
waxes, respectively, in the mixture to be applied lo the 
decortiivc layer may be more than 60* C, and in particular 
more than TO" C. below the tcmperatUie of the piess. 
[0044] The press lempcraiurc may b« set tn ahnut i\ 
hardening temptiutun: builable for hardening the at legist one 
Eynlhelic rc»ia. In particular, ihe press icmper^njre may bc 
set to a temperature which is suitahle for fftSI haidcning of 
the at least one synthetic resin. A dwell fim** of the decora* 
live layer having the applied mixturc thereon that is to he 
pressed is typically in a range of several secomfa, for 
insiance abotA 8 to 20 seconds. However, it may aLto extend 
up tn several minntES. A dwdl lime of about 4 to 10 secondt, 
and in particular of about 5 to S seconds is suitable. Tn orxter 
10 achieve fasi hardening of the symhciic resin, die press 
icmperature may be aei to be higher than u minimum 
temperature rcquijrGd fortbe hardening procesis, for instance 
by about 50° C, higher. The persoii skilled in the an will 
chooijc Ujc setting of ihc hot press* such as press tempera- 
ture, press pressure well as dwell lime, for a given 
composition oflhe mixture such ihuubc wax will practically 
fully roelt whilst the dwell time in xhe hoi picsa i-s «till 
sufficiently short for die synthcdc rcsin ildt to stick to the 
press lace. 

[0045] Jn exemplary embodimenii of the present method, 
the press lemper^mce is in a range between about 1 90^ C. 



(ind wboul 240" c:., lor insuince between ahovt 200* C. and 
225" C, and by way of example at more than 210^ C. 'l*his 
is advantageous when a syntlieiic resin is used whose 
hardening rypically requires lomperuiurcs of more thnn 
aboul 170^ C, such a melaminc rcsiiU The lempemturc 
used for bardejiing of the synthetic resin wj|i for the same 
rosin vary with the kinds and amovmsoraddilives used with 
the resin, in particular the added hardtmer The press pres- 
siirc may be in a range between 20 «tnd 45 bars, in particular 
beiv^'een 30 to 40 bais, fur iiuilanco. 

[0046] The dacorative layer ufTually hn.s ;i f iitiem, such as 
a wood pattern Or a color patiem. 

[0047] Providing Ihc decorative layer may comprise pro- 
viding a drcorative web. In a simple scenario* the decorative 
layer merely comprises an unirented dccnrative web which 
Is usually provided with a pattern. The decorative web muy 
ihen bc prBtreaied. For im>iancc, jt may be imprrgoaied wilh 
a bane layer Or the like. The decorative layer may have » 
varieiy of thicknesses and degrees of sti0Hess and may 
encompass anything from thin paper web.>t which may be 
rolled up to hoa^^ tsuilubic as supporting substrates. It is 
known firom the prior Eut to vse a press board pane], for 
instance, i<\ oider lo save cost by omlssiOn Of a printed weh. 

[004 B] Such a decoiaiive web may be a paper web, cel- 
luloMC web or polymer weh, for instance. However, a variety 
of suitable other materials arO known fnnn tlie prior art. A 
basis weight of the decorative web and an amount and 
viscosity of ihe mixture to bc applied thereto are lypicaJly act 
in dependenee of one another and in dependence of a desired 
final basis weight of the decorative laminate. Typically, basis 
weights of paper in a range of from about 50 to about 130 
g^rn^ are used. A porosity of the paper is a further xelevam 
parameter for Ihe choice Of pqicr. 

[0049] In exemplary cmbodinienis^ providing tbe decora- 
tive layer compriRe? providing a decorative web and a 
covering sheet. For instance, overlay papers which have a 
basis wdght ofaSoui 20 lo about 50 g/m^ may be used as the 
covering sheers ("overlays"). The covering sheets, which are 
impregnated with at leas I one of die mixture and coating 
composition during the prodnciion piDoess, become trans- 
parent upon pressing. In the context of the present invention, 
the covering sheet is (reaied as part of (he decorative layer 
for sake of simplicity. iTiis l/catmeot, hOwcver, is purely 
formal and dow? not relate to ftmetionality, since the cover- 
ing shed could also be a part or a basu) of tbe protective 
layer. 

£0030} ]□ further exemplary embodiments of the method 
according to the preseoi iovcoiion, iho mixture is applied to 
tbe decorative web without any interim seep involving an 
additional coaling or any odier ireatzncat. This decorative 
web may be piovidcd as a pre-ireated or imp re-treated 
decorative web. A treatoieai could comprise a layer for 
control of a porosity of tbe dccoi^livc web, for instance, 
which prevent? hard particles from penetrating into the 
pOrw. Ahcmative)y» Uie mixture may bc applied to a cov- 
ering sheet ommged on lop of a decorative wch, which nxay 
Optionally bc already impregnaied. Those ombodimenis pro- 
vide an ecoDQini? process. 

[0051] In other exemplary embodiments of the method 
according ro the present invention, providing the decorative 
layer additk>na1]y comprises applying a coadng composition 
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10 the decorative w^b iji addilion Lo providing Ihc decorative 
web iisclf. In This exumplury cmbocliinent, the appIicatioQ of 
ihe mixnu-e cumprisijig ibe Uaid panicles to die decorative 
byer oiay take place immediaidy after the application of the 
cctatiag composilion in the decorarjvc web. Thk would 
CCHTCspond to a so-called wei-iifwci procedure. This cail, 
for instance, be aocnuipjislied by applying 3 coaiioij cam- 
()06ilioa 10 a decorative web made from «i paper web, for 
■nptaocc by soaking ihe decorative web in » coating com- 
position iij an ifuprcjznatingi both, subscqucni removal of 
exccs.s- coating compofiicion, If n*«ssciiy. and immediately 
ihcrcalten applying t\\e mixmr*: Comprising at least panicles 
and wax On the basis of stymhtflic rosins to the decorative 
web i^^oatcd witlj ihu etuMing oompoaillon, i.e. die decorative 
layer. 'ITic deatfplivu layer and mixture Htk then pressed by 
application of Ileal lu form a laminate typically after a 
dryinR siep before die pressing, 

[0052] In aliemative embodimenia, ibe decorative web 
Impre gnatrd with the coating composition may also be 
pre<lned before appliciition of Ibc mixture 10 xhe decorative 
layer^ which comprises the decorative wcb and dried coating 
COikiposition. 

[0053] III olh<r excmplaiy coibodimcnls, a coating com- 
position ixiny be applied Lu tlic decorative web and the 
covering web in a similar manner, cuid the mixnire compriy- 
ing (he hard particles may be Bubsoquently applied to the 
covering wcb which is disposed on top of the decocativc 
web. 

[0054] la further exemplary embodiments, Ae coaling 
cottijwsition comprises the ai least one synthetic tvn'ih but no 
hard punlclcH. For Instance; the coating composition may 
sub$Lantially oorf«£pond to the composition of the mixCQie to 
be applied to the decorative layer, but be ficc fiom hard 
particles. Tbo&a enibodimenls in which a coating compod- 
lion is applied to the decortilive web or the covering web firat 
enable a good attachmeni betwcca the decontive layer and 
the protective layer. There 19 practically 00 boundary visible 
between these rwo layers- Kurtbennore, those exemplary 
embodimeniM allow preventing particles from being preseni 
on (he decorative wd) or the ciivcring wcb. This, on the one 
hand, saves particles and thus cost, and on the other hand 
Conveys a better optical impression of the pancm. 

(Oty^^] Accofdingly, in exemplary embodiments of the 
decorative laminate accOrrling to the present invention^ the 
docoraiive layer compri.'«a( » decoradvc web and/Or a cov- 
ering Siheet which is/are fixedly altachod to or provided with 
a coating. This coating may be free fiQm haid parttclos. In 
analogy to ibe embodiments described above in oonqection 
with the methods according to the present inventfoo, a 
composition of the coating of the dccoiadve web and/or die 
covering wcb aubstantiaHy corresponds to a composition of 
the protective layer on top of the decorative layer without 
hard pariclw. 

[0056] Tht p/esEing of the decuruiivu layers with the 
n:iixture applied tliereio can be set siKh that the resulting 
decorative laminales ons cither practically iiilly or only 
partially hardened. Y^artially hardened decorative laminates 
can be dib-poscd on a supporting substrate in an exirn Hicp, 
optionally in the preseooe of additional inierfaid supporting 
layers, and then pressed together- Aitematively, the decora- 
rive laminate may be full hardened and subsequently depos- 
ited on a supporting subsiraic, opdonally with supponit^ 



layers Handwichcd in-beiwecn. In flinlier exemplary 
embodiments, the decomiivc layer with the mixture upplied 
thereto is disposed 00 one or more stippuriing webs aud/or 
a SUpporcing mbEtrate before pfcs&iug. 

£0OS7] The mix lure 10 be applied to the decoiative layer 
may further cnraprise iKldilives. Such additives are common 
and well known in this field ol (ipplicaiion, and comprise 
5t)b Stances such an at lefim imfc of surface active ageni$» 
harxieners, modiiying ^^'^iwa, tratalysls, ucoclorators, and 
separating ageniA. An vxLiniplu ol an accelerator used ii 
vinylpyrrolidnne, preferably UvinylpynoUdone-homOpOly- 
mcns. Addiijoii uf one or more silajics is also suitable. The 
lenrn "sikuie^' as used hcrtiin Stands for alkoxyfilaue, U\ 
particular ediyleaediaminc alkoxysilane tbz improved adhe- 
sion. Which additives and in which amnunr these are used 
will be dependent on die composition of the mhclure and the 
pttipertics of the solv^i or dispcrsani, respectively, of die 
synthetic resin and other parameters, which will be known 
to the person skilled in the art. These additives may he 
consumed or changed or n\ay cv^porf^ie during the proi^^Jng 
and the hardening pruccss. in particular. As a result, they 
may be present in the same or 3 changed form in the finnl 
decontive laminate or the protective layer respectively. Tn 
addiiion, h is also conceivable to add pigments to the 
mixture. 

[0059] llic present invention has proven to be particularly 
advantageous if the therm ohardening synthetic resin \r a 
melaDaine nfsin or a mdamine r^in mixture. The synthetic 
resin may be provided as an aqueous .suspension in the 
mixiiire to be applied to the deooradve layer. Apart from 
mciaoune fetins (melamine-inrmaldehyde-resiAS), other 
aminoplastSy such are uica-fhiniaidhyde-resin may be used. 
In addition, die i^yntheiic resios used, in particular the 
melamlne resins, may also be modjticd with Other lesins* 
such as acrylic resiivJ, polyester ftKina and ttic lUce, Fuither 
examples of suitable synLheiic rcsLns are known Grom the 
prior art. At least » portion of the synthetic resin may, £6t 
instance, be provided in the form of pre-hanlcned panic] 99. 
It is futther nut excluded that in some embodiments, syn- 
thetic resins which are noi or not ftjlly thermohardening are 
used. 

[00S9] The raixlurc to be applied will usually be pmridcd 
in liquid form, ill particular as a suspcnainn. Water is u 
suitable solvcnf or dispersanC, reitpectivcly. 

[0060] Applying the liquid m bcCure to the deooioti ve layer 
may be accomplished in diifereat ways. The mixcuns may be 
applied to the decoradve layer by means of a kiss roll. In this 
embodimral, a kiss mil is partially immcrsjed into art 
impregnating balb cunlaining tlie mixture, Lakes up an 
amount of the mixture and iraniifenv ihc mixture onto one 
side of the decorative layer which i.«; guided over another part 
of the kiss roll. Alternatively, the mixture may also he 
applied by mean.^ of a wipta* made trom wire. A thickness of 
Ihc wires typically used in such wipci3 in the method of the 
preseoi invention is between about 0.8 mm and 2 mm- 
V^pCn) made from wire have die tidvantage that an amount 
of the mixture to be applied may be very well COntrulled hy 
a suitable chok^ of paramelers, such as a number of 
mtatioDS per minute and a number of wires used. In addition, 
another option is to fully intmeise the decorative layei in an 
impregnating bath containing the mixnire to be applied. The 
choice which of the mentioned options is ustd will depend 
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Od im amount Of the mixture to be applied, a viscosity 
ilx^nxif, optional drying aad Olher caetiDR slepa, and oilier 
flic ion. 

[0061] The mixture may be applied lo the dMOititive layer 
m an a mourn of about IRO to 210 weight %, for instance, 
ba^cd ort the wcighl of the doct^rdlivc luycr conslituling 

1 00%. In exemplary embodiment, ihc pmtcctive layers 
occordiug lo iho presem invention have a thiclcness io a 
range a\' from aboui 0.02 mm to 0- 1 5 mm, 

[OU62] liefore ihe pressing, one or more drybg steps may 
b<r earned oui. In rlwi*** cmbvdimcolH, Ihc mixtutic compris- 
ing the thcrmolwfd^uiui^ synthetic resin and the hard par- 
ticles ami opliunully wux as well as tvirther additiveK is firal 
applj**d 10 llie dec4:ralivcl9yer> However, ihc wax may alsiCt 
be applied sepiiruiely, lor inaiance in it linely diBpcrecd, solid 
rnrm. Then, ibc decorativ« l,^«r havmg tfao mixture theraoo 
is dried in a conveciipn dryer for about l lo aboui 3 minutes, 
wherein B diyiDg temperaiuie pzufilc w used whicb initiaUy 
haR an jucrea&iug drying temperature and towards the entd a 
decreasing drying icmperiiiure. 'i*he drying icropcratuiB may 
he fid to fac high enough to make ihc wax mcli, for instance 
it may be set to about C. in 190° C. After (he diyiny,, 
Lhc coated decora Live layer may be cul tnlo tibccli; as a 
decorative prcprcg, may be nuicked und tuorcd in b dry and 
an air-conditioned enviromiiem until further processing. In 
these prepreg sheets, the wux is accumulated on the jiufacc 
such that it may provide a protective cflcct in a subsequent 

pressing process. 

[00^3] J'hQ decorative laminates or decorative laminate 
boardsi, respectively, according to the pj^enl invcnlion arc 
suilablti for a variety of applicalionH, for irvitanCe as a floor 
covering. Table tops, woiic tops, wa}| panels and Lhc like 

[00(4] In exemplary embod imeflts of the decorative lami- 
nate board according to the prfeicail invcntiDn, at least one 
side of the decorative laminate boanl has a tongue and 
groove profile. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0065] The foregoin^j as well as other advantageous fea- 
tures of the invention will he more apparenx from ihc 
foIk>wing detailed desciipcioD of exemplary embodiments: of 
the Ifivemiun wiih reference to ihe accompanying drawings, 
il is Dotod that uoT all pOb-aible embodiments of the piesem 
invcolion uoccssahly exhibit each and every, or ajiy, of the 
advant^cs identiiled herein. 

[OOM] FIG. 1 shows a mchlng curve determined by DSC 
Of a Fiachiir-Tmpsch-waK Suilable for use in Oie present 
invenlioD. 

[0067] FIG. 2 shows a fk>w diagram schmadcally illus- 
traiing an ^emplary embodiment of the method accoiding 

to the present invention, iUld 

[0068] PiO. 3 shows ao example of a coating appardtus 
suitable for use with the prcaent inveniii^n. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0069] In the exemplary embodiments which will be 
described in the following a Fischer-TiOpsch->vax 19 nscd in 
the mixture to be applied. The Fischet^Trtjpsch-wax will be 
refexTcd to as FT wax in die following. Ihe melting diagram 



of the ubcd Fl wax determined by DSC is shown in FIG. 1 . 
Tlie diagram was gamed by use of an FP B5 DCS me^^iHing 
ccU of a Metier FP 900 thetmosy&iem. For analysis of the FT 
wax, Uic following temperature program was used: 

[0070] Step I : heutiog from 30 to IW}" CI al a Seating rate 
of 5' C per minute. 

[0071] Step 2; cooling from 2«XJ to 3Cr C at d eooliUfi rtie 
of 20" C. per minute. 

[0072] Step 3: healing from 30 to 200* C. at a Iwating raic 
of 5' C. per minute. 

[0073] ilie melting diugrdm d<ptctcd in FICl. I wa^ t-^kei^ 
dtlring iitep 3. The indicBtsd temperaiure corresponds 10 the 
set temperature and tlierefore does not necL*s8urily exactly 
GonuspaRd to the icmpcralurti of the sample exiimiiicd by 
means of DSC. 

[0074] As evident fifom FIG l, the melting range is 
«Ub8tnmially between R0° C. and 1 15^ wherein a maxi- 
m\im is located at about 1 00° C. and an dddilionaJ maximum 
is located ar about 107" C. 

[0075] Olher than by it:* mtJting curve, ihe used tT wax is 
churactcriioxl by the following parameters; 50% of the wax 
purtiules arc smaller than 9 micrometers, 90% of Ihe par- 
ticles arc smaller than 22 mjccometefs. The density of the 
wax iff 0.96 g/cm' and the acid number is smaller than I mg 
potassium hydroxide per gram . The mclling viscosity of this 
wax is 40 mPa * at 1 25* C. and 30 mi'a s at 150" C. These 
ooelting viscosilies were dctcimined by oaeana of an ICl 
viscosity meter. 

[0076] Tn the excmplaiy cmbodimcm of the method 
wwenling to the preeeni invcaiioo, a mixture of the follow- 
ing composition was usc3d: 
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Acetic Acid, ccHie. 


Q.30 


0.9H 




100.00 


J35.00 



[0077] A iziiicturc for application to the decorative layer is 
mAde Xcum the oompoocntd mco^nod in table 1 by ioicn- 
sivB mixing, llie melamine resin dispeniion used is a cnn- 
vendonal, commefcUltly available disperBlon having a solids 
content of dbOUt 60% eoKds (zesin). A micjonized l-vi- 
aylpyirolidonewhomopoiymcr is used as the aoceler^tor 
(modifying agent). The used corundum particles have a size 
in a range of from 10 lo 90 miciomcters, in pardcular 60 Co 
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KO micrometer;, w JO lo 5i) miCrOiUclcre. In acWitioa a 
thickening jwolurUm bused on c3P0b seed grain may be dddcd. 
The I "I" wax h tonwcrcially availoble from ibe company 
Poininer oud Rocbschatll. Salzburg Austria, uader Ihe prod- 
Lict name Pom 100. 

[0078] A schemaiic illusirution of ihc described exemplary 
cnibodimiioi oT iha method according 10 ihc preseot inven- 
non is sho^vn in I'lO. 2, 

[0079] l'{>r providiiig :j drcunniivc web having a patiertl 
primed ilivrcoiv a decoptUvc web having a wood pattern 
printed Thereon is Inijisremd (rom a reel To a pmcessing 
tuition, Typic;ally vio pUiruJ rolls. In the prWcm embodlmeiil, 
paper wcl) h;,vin^ n basis weight of 80 fi/m^ is n-^il us ihc 

[0080] In (he piuccsiiing sraiioa, ihc decoraljve u/eb is first 
irapreguai<ad wiib a cowing composhioo by means of a kiss 
roll, fnihis exemplary embodiment, the coaling compositiou 
has the same composition as the mixture (see mbJ© 1), bm h 
sub«iattiiai|y fVee fium hard parttctes. hi a further sicp, 
excessive coaling composiiioa is nmiovod fi^m the dcco- 
raiive wch by wiping. ITic decorative web and th>? <;Ouling 
Cumposiiiori u»gethcr Jomi die decoralive J^^yer. 

[0081] f M ;i further sicp, ihc mixlurc indicated in Tabic I i» 
applied 10 ihe decorative layer as ao «»qua)\is suspension, for 
iiwiaiicc by means of a wiper mnde Irom wires. In die 
pi^seni cxempltxry cmbodimeni, the amount added ia about 
200 weight %. based on the w«^j{hl of the decorativB layer. 
Then, cxcesaiivc mixture 19 wiped off the decorative layer. 

[0082] Aflcf application of die mixture to ihc decoralive 
layer, n drying 9i«p laker place, such us in a conveciion 
drying lunoc] and ar incraaKing teanpcracures between 1 40 to 
J 90* C. 1(1 the depicted emhodimeni, a 60m loog diyer is 
used, wherein die traatfer speed is between 20 m pcrminuie 
and 60 m per minute, depending on ttje kind Of paper us^. 
The maierial to be dried is boub carried and heated by hoi air 
eating from air blci nozzles. During the drying, the finely 
di.^perscd wait sians to melt and accumulate on the surf«e 
oflhe coaling. The cul decoraiivti prepnig sihcets are then 
wrappcsd in foil, stacked and siored in an air-cooditiotied 
enviioomciit, The ability of the sheeui tq be stacked is 
improved by a scpaiating or amiblocldng agent, which may 
be added before drying Or may be sprayed onio the sheets 
after drying. For iiirther processing, the decoradve piepceg 
sheets me separately pressed in a low presHiie press to fiwm 
a decorative iaminate, whereJa the prcM tcmperacife is fium 
abom 200to 225* and rba pr«s pressure is about 40 bare. 
The dwdl lime in the ptvAk is from about 5 U> about 10 
seconds. 

[0083] An ex^plc of a coating siatioD for use wiih tfae 
excmplaiy embodiment described above is described in the 
following: 

[00S4] From a reel (nor depicted), the decorative paper 
web 5 which is to be imprvgnatod and tO be ooatcd is 
transferred by an uiiwindcr A over w^eral guide to1Ie» 800 
to the imprc^tiug and coaling station 10. It then leacbesr a 
la/^CT finrt kiss mil 12<l, a lower side of whi(A is immersed 
in ihc impregnaiing bath 100 which is ooniinually supplied 
with imprc^tinfe mixture J 10. Kiss roll 120 takes up a 
layer of ttie impregnating mixture upon roiaiioc, and trans- 
fers this onto a lower side of the paper web 5 such th»t a first 
wettmg diareof takes place, for the purpose of conditioning, 
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the web is then transferred over rolls Si^ty under application 
of a slight pulling force. Then, the web will be Ailly 
immcTBcd via the first buih roll 120' iuihe resin mixture lit) 
in the bath 100, will remain immersed in ihc rcsln bath over 
a ccrtiiio distance, which correspond.*} to nu iinpr\;gnaring 
tim^ of from 2 to 8 scvands, and in tboQ guided aR aii 
impregnated, wd web by roll 120" out of ihc hath J 10, After 
pass] ng a pair of dositig rolls 310 with wiper 311 it is guided 
over kiss roll 220. This kiss roll 220 dips into the rcsio 
mnieriol 210 Which comprises the abrasive pardclcM and Ihe 
fmely dispersed wax in the hath 200. During trBnslcr over 
roll 220, a wear side of the wch is coated with the wear- 
rrsisDUJT rwin compound 210. The wiper 12} made ftum 
wire* SCTVCR CO distribuie i\w wmpound evenly across the 
emirc width of ihe web. The decorative web 5", which In 
now also provided wiih ilie wear coyiing, leaver ie slalion 
via idle roll 800", a wiper made fcQ^m wires 421, as well as 
a wiping roll wiih wiper JlO, which is iidjustable in height, 
and rolls 800"*. It is ihen transferred inio die dryer T and is 
dried io a desired remaining wuicr content, 'llie diyer T itself 
is supplied with hot air L exitinj^ from nozzles 500 in the 
dryer and carries the web Ihctcby. 

[0085] While Ihe invention has been described a1.R0 wjih 
rcapect to cerrain specific embodiments thereof, it Is evjdenl 
diat many altemativctr, Koodilicanons and variations will be 
appaieni to diose skilled in the art. Accordingly, the pre- 
ferred embodiments of the inveniion set forth hereio arc 
Iniended to be Illustrative and not limiting in any way. 
Various chariges may be made wiihout departing from the 
spirit and scope of the present invcQtioii Ait defiood ill the 
following claims. 

1- A medmd for producing a deconidvc pre-hnpregnaced 
sheet, comprising: 

providing a docoiative layer^ 

applying e mixhue comprising n thermghardening syn- 
ihcdc resin and hard partieles to the decoiadve layer; 

applying a wax or a mixiuro of wastes haviivg a melting 
range betow a temperBture of about 140* C. to the 
decorative Ipyer, or to the ouKturc, and 

drying the appi ied mixttln: al a drying temperature above 
the mehing raiige i>f the wax. 

2. "llie method acconfing to claim 1, iurthcr comprising 
ressing the decorative h*y<T, the mixnirc and die wax in a 
01 pit»9 at a prcsa temperature to form a laminate. 

3. A mediod for producing a decorative Uuninale com* 
prising: 

providing a deonrative layer. 

applying a mixture comprising a ihcimohardeoJag syn- 
thetic ream and hard panidcii to the decorative layer, 

applying a wax or a mhcture of waxes having a melting 
tange bekrw a tempen^iuie of abom 140« C. to the 
decorative layer or to ihe mixture, and 

pressing the dccorathre laycr» die mixlurc and ihe wax in 
a hot press at a press temperature lo form a laminate. 

4. A method for producing a dooorativt; laminate^ com- 
prising: 

providing a decorative layer. 
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applying ti mixiurc compfisinf^ ai icast a thermohaidmuiig 
/^n^lieiic luiiin and bard pdrlicles to ibe dcconuWd 

tipplyiRg a wax ur mixture <ji' wjjtwi In tbe <l«COrdlive 
layer or Ui die mixuiru. ;inJ 

pressing Ihe dcctjr/iljvi^ layer. Ihe miHltrn; and ihc wax id 
n hor pnijus a; a press icmpeiKJTOrtJ lo form a laminate, 
wliCTcin u nifilTiug range of the wm is by more ihan about 
C. btik»w tbc picss teiiipcmlurc. 

5. A method for producing; ft dcwraiivc laminate boaid, 

providing a dccoiAtive bycr. 

applying a mistiuru comprising ihermohardcning tjyn- 
thctic njiiiji and hard panicleii eo the decorative layer» 

applyuifc ai lesist one wak lo ihc docoraiive lnyeror lo tbe 
xnixiurc, 

arranging die dccormivc layer on a Bupporting subiiraic, 
ami 

pressiny. the supponiiig suhfilratc. Hi« docoraiivc layer, the 
inixlurc aad ihe wax in a hoi pr«s al u priajy lempem- 
}\iTV lo form a decuraiivc l^tmirvile board, 

wlierein a mcliing nmge of the 01 lease One wax is at lea^i 
one of below a temperarure of aboul 14(y C and by 
more than 50*' C. below rhe press ti»iperaniE«L 

6. -78. (canceled) 

79. Tht method according to claim 5, wbexein the melting 
range is hy mort than 60* C. lower than ihc press tttnpcni- 
hirc. 

SO. The method according to ciaim 5, wberein a dwell 
time in the pre^ is from about 4 to 60 socosods. 

81 . The method uucgrdiDg to clabn 5, wlieiein « presstro 
of the pre^y jy less than 50 bars. 

91. The method according to cljiim 5, wherein the prtes 
temperature is ai Icast equal to Or higher than a haideaing 
tempereture suitable for hsrdemng the ai least one symhedc 
resin. 

S3, The method according to claim 5, wherein the at least 
one WBx has a melting viscosity of less than 75 mPa s at the 
press temperature. 

84. The method accorOing to claim S. further 

drying the doooraiive layer with die applied mixture before 
tbe prcaaing, and at a drying tempeniluic within a drying 
lempereiure tan(;e bclcw the press Icmpefaiure. 

85. method accordine to claim R4, wherein ihc dryinft 
is carried out until a remaining water comcni is 1% at most, 
in paiticular at lea^l 6%. 

86. The metliod according to claim JM, wberem the 
jnehing range of ihc wax is below the drying tempcrHturc. 

87. The method according to claim &4, wherein die drying 
lemperature range is about 140* C. lo 190* C. 

88. Tl)c method according tu claim 84, wherein during the 
diyii^, the drying leiiipentluru initially has an increntcing 
(cmperanuti proBle uns} tbcrva Acr a decreawng tcmp»ajure 
profile. 

89. The nkeihod according to cbim 84« whevcin a drying 
lime is from I to 3 minutes. 

90. The method according to claim 5, wherein the appli- 
cetioa of d>c wax is carried ogt together with the application 
of the mijcture. 
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91. The method according lo claim 90, wheieb the wax 
i$ a component of th^ mixiurc. 

92. niemethwd ucconliag to claim 5. wherein the melting 
range of the wux is above 60" C. 

93. TliL- method according to claim whcrcin at Icast 
90% uf die hard parciclee have a si7e below 80 pm. 

94. The method according lo claim 5, whereLn ihe dicr- 
mohardening synthetic i^in is a melamine resin. 

95. The method aocordtng claim 5, wherein dw hnrd 
[MTticIes cHre alumiiuum oxide particles. 

96. The method according lo claim 5, wherein the «»ax is 
a Fisbcr-Tropsch-Wax. 

97. The method according to ciaim 5, whereiu die ui least 
One wax 19 comprised in the mixture iij an uniuuni of from 
0.1 to 5 weight pcrrcnt of the inixlurc. 

98. A d^^orBlivc, pre-impregualtxi shocl comprising; 

a deoorative layer^ and 

9 mixture applied to the decorative layer, the mixtuce 
compri.i;ing at least one thcnnohardeniog syntiictic 
resin, hard particles, and ai least one wax wbo5e 
mcHing rangtf is below a tempCramre of about 140" C , 
prcfef^l>ly below a tcmpcratqre Of about 130* and in 
particilliir below a icmpeiBtTJre of about 120" C 

99. A dccor^iiivc laminate, compriang: 

3 decorative layer, and 

a proieciivo luy<T fixedly anachcd to the decorative layer, 
the protective layer compriaing a mixture of ai least one 
dwzxaohardened synthetic resin, hazx} particles and at 
least one wax, wherein a melting range of the wax is 
below a tempcsBmre of about 140** C. 

100. The dccoradve laminate according ti> dtiim 99, 
whcrcia the ai least one wax is a Fificher*Tmp&ch-Wax. 

lOT The decorative laminate according 10 claim 99, 
wherein the hand particlo^ ape alaminium oxide particles. 

102. The decorative laminate according to claim 99, 
wherein a< least 90% of ihe hard pndiclca have a size of less 
than 80 iux. 

103. The decorative laminate according to claim 99, 
wherein the hard particles aie present in the mixiurc m an 
amount of from 5 TO 65 weight perc«t. 

104. The decorative laminate according to claim 99, 
wherein the ihermohardcned synthetic resin is one of a 
melamine resin and a mixture of mciamine resins. 

105- TTia decorative laminate «cording to claim 99, 
wheranthe wax is accumulated on a surface of the lominalc. 

106. The decorative laminate according to claim 99, 
whenan a cQocentradon of the wax irt \h<s prutccdve layer 
has a negative gradient In a direction of a depth of the layer. 

107. The deooiative laminate according TO claim 99, 
wherein out of all components, the wax fonns the latgesi 
part of the mass in a surface of the laminate, in part^lar 
ibrtU5 mort than half of the mass. 

108. The decorative huninaie according to claim 99, 
wherein an average thicfcncsa of tbe proieciivc layer is, 
bcTwecn 20 wnd 30 

109. Adecorulivc laminate board comprising a supporting 
substrate on which a decorative laminate according lo claim 
99 is arrai^ed. 

HO. The decorative laminate board according to claim 
109 for use as a floor covering. 
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